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Rezumat : Conditii sinoptice de producere a temperaturilor extreme lunare în 
Culoarul Siretului. Studiul de faţă reprezintă o clasificare a condiţiilor sinoptice de producere a 
extremelor termice lunare – temperatura maximă şi temperatura minimă – menit să clarifice 
contextul genetic al producerii acestor valori extreme la nivelul Culoarului Siretului. Analiza s-a 
bazat pe identificarea situaţiei sinoptice de la data la care s-au produs minimele si maximele 
lunare de temperatura în perioada 1960-2005, la Adjud, Bacău şi Roman - şi gruparea acestora 
conform unei metodologii care ţine cont de 3 criterii: condiţiile barice de la sol, direcţia de 
pătrundere a maselor de aer (la nivelul de geopotenţial de 850 hPa) şi condiţiile barice în 
troposfera superioară (la nivelul de geopotential de 500 hPa). 
Rezultate principale indică faptul că, cel mai frecvent, temperaturile minime lunare în 
Culoarul Siretului apar în condiţiile prezenţei la nivelul României a unui ciclon sau a unui talveg 
ce implică în sectorul său posterior, o advecţie de aer rece dinspre N, NV, NE şi, iarna, chiar 
dinspre E, în condiţiile evoluţiei la nivelul României a unui talveg de altitudine sau chiara unui 
cutt-of low desprins din minima polară. În schimb, temperaturile maxime lunare se produc cel 
mai frecvent iarna în condiţii advective, atunci când pătrunderea unor cicloni atlantici sau 
mediteraneeni implică advecţii masive de aer tropical dinspre sud în partea lor anterioară. În 
sezonul cald, în schimb, cel mai frecvent, temperaturile maxime lunare apar în condiţii 
anticiclonale sau în advecţiile de aer tropical, în cadrul unor dorsale de aer cald, ce translează de 
cele mai multe ori Europa de la vest la est. 
Chiar dacă studiul a fost realizat pe baza datelor la care s-au produs aceste temperaturi 
la cele 3 staţii meteorologice principale din Culoarul Siretului – Adjud, Bacău şi Roman – 
putem considera, prin caracteristicile de acţiune a factorilor sinoptici, că aceste rezultate sunt 
valabile pentru un teritoriu mult mai vast, respectiv Moldova istorică.  
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1. Research method 
For a better understanding of the synoptic conditions in which extreme 
monthly temperatures occur, a classification of extreme monthly temperatures 
has been made, starting with the existing synoptic situation on the continent at 
the moment in which these values were registered. In this analysis, the following 
meteorological data and synoptic materials have been used: 
50                                                       LUCIAN SFÎCĂ 
-dates of registration of monthly maximal and minimal temperatures, in 
the period of 1960-2005, from weather stations in Adjud, Bacau and Roman, 
from the Annual meteorological tables; 
-synoptic maps archived for the period of 1960-2005, based on the 
processing of the synoptic daily data of Global Forecast System, the most 
complex model of digital prognosis, currently used by NOAA; these materials 
include maps of the isopotential surface of 500 hPa, 700 hPa, 700 hPa and 850 
hPa, and also baric maps from the ground level. 
The classification of the synoptic conditions of occurrence of the 
extreme temperatures is based on the following three criteria, each of them 
having more variations, coded in digits. 
a. Baric conditions on the ground level in the region of Romania that 
impose general conditions of atmospheric circulation on a synoptic scale. Therefore, 
the following 5 possible situations were  established for Romania: 
- baric coupling (1-C) when the atmospheric dynamics is determined by 
the joining of two different major baric formations (cyclone-anticyclone) on the 
ground level, related to the position of the baric centers towards Romania, 
depending the cardinal component on which the ground circulation is attained; 
- cyclone at the ground level (2-L), when such a formation presents 
closed isobars in the region of our country; 
- anticyclone at the ground level (3-H), in conditions of atmospheric 
pressure that exceeds 1020 hPa, that takes part of anticyclonicformations of whose 
centre may be placed on a estimable distance of the south-east of the Europe; 
- ridge at the ground level (4-R), when such a baric formation expands 
over the south-east of Europe, even if the origin of the baric formation is placed 
on baric centers of atmospheric pressure on the level of the continent; 
- trough at the ground level (5-T), baric formation, usually expanded 
from the mobile cyclones that sweep Europe, thus reaching our country. 
b. Air circulation at the ground level with variations, due to the 
position of Romania towards the baric centers that act in Europe at a given 
moment of time: 
- atmospheric calm (0), in which case, due to the reduced baric 
gradient, we cannot speak of a properly advection of the air masses; 
- north (1-N); 
- north-east (2-NE); 
- east (3-E); 
- south-east (4-SE); 
- south (5-S); 
- south-west (6-SV); 
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- west (7-V); 
- north-west (8-NV). 
c. Altitudinal baric conditions on the isobaric surface of 500 hPa 
have been used for detecting the general status of the average and middle 
troposphere over Romania on the moment of occurrence of the extreme monthly 
temperatures. Situated on temperate latitudes, our country is placed at the 
contact of high pressure area from the tropical regions and the low pressure area 
from polar regions, so that, we canno say that these formations persist. Thermal 
changes are realized by the Rossby waves, which are based on the laws of fluids. 
Taking this into consideration, we have identified the following possible cases: 
- atmospheric calm (0) an almost impossible situation at the altitude of 
the spray currents, but we have taken it into consideration, for the coherence of 
the analysis; 
- baric coupling (1-C) a specific situation for periods of zonal 
circulation on the level of the continent, when the spray currents sweep the 
centre of the continent from west to east in the superior troposphere; 
- ridge of altitude (2-R) is a situation specific to warm periods most of 
the times, when such a baric formation prolongs towards north from the high 
pressure girdle from tropical latitudes, transporting warm air masses on the 
whole troposphere, to high latitudes; 
- trough of altitude (3-T), specific to the colder periods, these are 
extensions of the large polar depression; 
- cut-off high (4-CH) in when case a high pressure core strips off from 
an altitude ridge and remains isolated above Romania; 
- cut-off low (5-CL) complementary case to the one above, corresponds 
to the situations in which a low pressure core remains isolated in altitude above 
Romania; most of the times, these situations lead to the occurrence of a very 
high vertical thermal gradient which leads to a significant instability of the 
atmosphere and to periods with high amounts of rainfalls. 
These 3 criteria taken into account, every date of registration of a temperature 
has been classified by a 3 digit combination, which synthesizes on a tropospheric scale 
the synoptic conditions in which the value occurred. Theoretically, taking into account 
the number of the criteria, and their variations, 571 different combinations may be 
formed, each of them synthesizing the characteristics of the troposphere at the 
analyzed date. For instance, a combination like 171, often encountered, underlines the 
fact that Romania is located at the contact of an anticyclone formation and a cyclone 
formation (1), disposed so that the atmospheric circulation is attained from north-west 
towards south-east (7), the whole system being sustained by a baric coupling, similar 
to the one on the ground level in the middle troposphere (1). Similarly, a combination 
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like 302 underlines the existence of an anticyclone on the ground level (3) inside, the 
baric gradient is much reduced, which implies the persistence of the atmospheric calm 
(0), while in altitude, an anticyclonic ridge persists (2). 
It is obvious, though, that a lot of the combinations are impossible, and 
others, even if theoretically may occur, haven not been found on the analyzed 
synoptic maps. As we have noticed, in the Siret corridor, the occurring dates of the 
monthly extreme temperatures are different from a station to another, the chosen 
date has been the one on which the extreme temperature occurred in at least two out 
of three weather stations, or, if they are different on all three stations, it has been 
chosen the date on which extreme temperature occurred at the station Bacău, 
representative for the entire region due to its position. 
We also have to specify the fact that the current analysis should not be 
confused to the analysis of the heat and cold waves, because, in a very hot 
month, for instance, the absolute minimum temperature may be at a very high 
level, determined by the particular synoptic conditions of that month. This 
explains the occurrence of some extreme values in non typical conditions, 
presented next. 
 
2. Analysis and results 
a. Ground synoptic conditions are determining in the occurrence of 
extreme temperatures. From the analysis performed on this criterion we can 
underline some conclusions: 
- the baric coupling situations are favorable to the occurrence of 
maximal temperatures especially in the months of the cold semester, and less in 
the hot one, therefore the advections of some warm air masses have an important 
role in the occurrence of these values; 
- it is remarkable the high frequency of cyclonic conditions(fig. 1A) in 
the occurrence of the same values also in the cold season, most of the times the 
same synoptic situation in which Romania was in the preceding part - with 
southern advections of warm air - of some mobile depressions of Atlantic origin, 
or even mediterranean; 
- but, in the warm season, the most frequent conditions for the 
occurrence of maximal monthly temperatures are the anticyclonic ones, that 
allow an increase of temperatures on a radiative background; 
- comparatively, we may state that the presence of some ridges on the 
ground level is much more favorable for the occurrence of some minimal 
temperatures(fig. 1B), than for the occurrence of the maximal ones, especially in 
the cold season, when these formations are related to the occurrence of the 
continental anticyclones inside which the masses of cold air are formed; 
53      SYNOPTIC CONDITIONS FOR THE OCCURRENCE OF MONTHLY EXTREME… 
- on the other hand, the position of Romania in the region of some 
trough is much more favorable to the occurrence of some monthly maximal 
values. We must say that these formations may imply both maximal and minimal 
values, according to the position of Romania inside these formations. If it is 
placed on the anterior zone of the trough, southern  
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 Figure no. 1: The annual regime of synoptic conditions on the ground level in the moment of the 
occurrence of the maximal temperatures (a) and minimal temperatures (b) monthly (C- baric 
coupling, L- cyclone, H- anticyclone, R-ridge, T- trough) 
 
advections logically facilitate the occurrence of maximal values, in the same 
way that the positioning in the posterior sector of the northern advections 
facilitates the occurrence of the minimal values. 
As far as the annual situation is concerned, we underline the role of the 
anticyclonic conditions (fig. 2), which are most frequent in the warm semester, 
related to the occurrence of the monthly maximal values, and in the cold 
semester for the minimal monthly temperatures. We observe the extremely high 
percentage of the typical anticyclonic conditions in the occurrence of the 
minimal monthly values- 60%, as a result of the joining of the typical 
anticyclonic situations and the ridge situations – which marks out the importance 
of the anticyclonic conditions. Those conditions lead to important radiation 
losses during the nights, favoring the occurrence of the minimal monthly values. 
At the same time, the occurrence of the monthly maximals is mostly 
connected to cyclonic situations – 40% as a result of the cyclonic and trough joining. 
B. The direction of the breakthrough of the air masses in the 
conditions of extreme temperatures occurrence. Regarding the origin of the air 
masses that induce the extreme temperatures on the territory of Romania, it is 
already known the fact that the minimal values are caused by the movement of 
the polar air masses, but mostly, by the continental arctic air from Greenland or 
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from the Eurasian continent (Bogdan, 1999), while the maximal values are 
caused by the advections of the continental tropical air, generated by the 
continental anticyclones which develop in the south-east of Europe, in the south-
west territory of Asia, in the pond of the Black Sea, Balcanic peninsula or in the 
north-west of the African continent (Clima Romaniei, vol. I, 1962). 
 
%
0,0
10,0
20,0
30,0
40,0
50,0
Max 25,5 18,8 27,0 7,1 21,6
Min 23,4 7,2 42,6 17,6 9,2
C L H R T
 
Figure no. 2: The annual frequency of the synoptic conditions on the ground level in the moment 
of the maximal and the minimal monthly temperatures occurrence (C- baric coupling, L – cyclone, 
H – anticyclone, R – ridge, T - trough) 
 
Aalysingn the baric maps at the level of 850 hPa is concerned, we may 
conclude that: 
- the situations of the atmospheric calm (fig. 3), in which extreme 
temperatures occur in the absence of the advection of the air masses, favor the 
occurrence of the maximal temperatures during the warm semester, in the 
interval of Aril-October, in each month, over 2% of the monthly maximal 
temperatures occur in these conditions – while during the cold semester the 
atmospheric calm favors the occurrence of the monthly minimal values. The 
atmospheric calm cases which are related to the anticyclonic regime (serene and 
still) favor both the radiative warming during the winter nights, which lead to the 
occurrence of the minimal temperatures, and the radiative warming during 
summer nights which lead to the occurrence of the maximal temperatures during 
the summer afternoons. 
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Figure no. 3 – The annual regime of the direction of the air masses breakthrough in the 
moment of the occurrence of the maximal temperatures (a) and the minimal temperatures (b) 
monthly (C - calm) 
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Figure no. 4 – The annual frequency of the direction of the advectionsof the air masses 
in the moment of the monthly maximal and minimal temperatures occurrence 
 
- a basic fact is that the maximal temperatures values occur based on the 
advection of the southern tropical warm air masses – 57% cases of the monthly 
maximals in the analyzed period – while the minimal values are associated to the 
northern air masses advections – 52% of the monthly minimals occur under the 
incidence of the advection of the air masses on this component; 
- the western air masses advections is most favorable to the occurrence 
of the maximal temperatures during winter months, when the ocean air masses 
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are a lot warmer than the continental ones, and the north-west circulation favors 
the occurrence of the minimal extreme temperatures in the months of the warm 
season, because in this period of the year, the Atlantic air masses are colder than 
the continental ones; 
- following the same reasoning of the differentiation of the thermal 
character of the continental and the maritime air masses related to the season, we 
underline the fact that eastern circulations have a significant contribution to the 
occurrence of the extreme monthly minimal values during winter, but also, to a 
smaller extent, the spring and summer maximals; 
Regarding the annual values(fig. 4), it is obvious, first of all, the higher 
percentage of the atmospheric calm situations in the occurrence of the monthly 
minimal temperatures, ¼ of the extreme values occurring in these conditions. The 
second feature is related to the radical change of the circulation conditions in the 
case of the maximal and minimal temperatures. It is also obvious the fact that the 
maximal temperatures occur in relation to the expanding of some warm air ridges 
from south-west, which, on their north-east extremity, reach the territory of 
Romania. The cold air breakthrough mostly occurs by the breakthrough of the cold 
air on the northern direction on the posterior part of the altitude troughs. 
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Figure no. 5 – The annual regime of the synoptic conditions on the 500 hPa level in the 
moment of the monthly extreme temperatures occurrence (0 – calm, C – baric coupling, R –ridge, 
T – trough, CH – cut-off high, CL – cut-off low) 
 
C. Synoptic conditions in the middle troposphere are closely related to the 
processes from the ground level. On this level – which similes to the spray currents – 
the dynamic is much more pronounced, so that the atmospheric calm situations have 
been taken into consideration with an orientation purpose mostly, their role in the 
occurrence of the extreme temperatures being very reduced. The best expression of the 
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dynamic conditions is given by the very high frequency of the baric coupling 
conditions in the occurrence of the monthly extreme temperatures(fig. 5). 
Another feature is given by the high frequency of the warm air ridges, 
especially during summer, in the moment of the monthly maximal temperatures 
occurrence – in the interval of may-august, in each month, over 4% of the annual 
maximal values occur in these conditions. On the opposite, the minimal 
temperatures mostly occur in conditions of altitudinal trough during winter(fig. 
6).Also, due to the dynamics of the atmosphere at temperate altitudes, in altitude, 
isolated cores of high atmospheric pressure that strip off the tropical ridges (cut-
off high), or low pressure cores that strip off polar trough (cut-off low) may 
settle in the region of Romania. From the analysis we made, we can definitely 
Figure no. 6 –The annual frequency of the synoptic conditions on the 500 hPa level in the moment 
of the monthly maximal and minimal temperatures occurrence (0 – calm, C – baric coupling, R – 
ridge, T – trough, CH – cut-off high, CL – cut-off low) 
 
notice the dependence on the existence of some cut-off low cores and the 
occurrence of the monthly minimal temperatures, especially in the cold 
semester, while the impress of the cut-off high situations is much more worn off 
in the occurrence of the maximal temperatures. 
Annually, maximal temperatures occur, in most cases, in conditions of baric 
coupling (53.8%), while the minimal values mostly occur in conditions of altitude 
trough (39.9%), especially when Romania is located in their posterior, cold part. 
 
3. Brief conclusions  
Concerning the most frequent types of circulation, including the 3 above 
mentioned criteria, we could state that: 
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- in the warm period, the maximal temperature occurs most obviously 
during the development of 302 type circulation (anticyclone on the ground level 
leadung to atmospheric calm, all that system being sustained by a ridge of warm air 
on altitude); considering the cold period of the year, the advective conditions prevail 
on the production of maximal temperatures, 171 type circulation is supposing strong 
westerly advections of warmer air from the Atlantic in conditions of baric coupling 
on the ground with jet-stream in the altitude; 
- the minimal temperatures in the warm period are clearly generated by 
northerly advections of cold polar air in the westerly side of mobile cyclones 
crossing the continent from north-west to south-east in conditions of a large 
trough descending from the poles to low latitude in altitude (183 circulation 
type); the minimal temperatures of the cold season are produced by the same 302 
circulation type with massive loss of radiation on the ground level inside the 
anticyclone with generalized temperature inversions in the low troposphere. 
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